Temperature dependence of the structural dimensions of the inverted hexagonal (HII) phase of phosphatidylethanolamine-containing membranes.
The characteristic temperature dependence of the lattice basis vector length d of phospholipid-water systems in the inverted hexagonal (HII) phase has been investigated with X-ray diffraction. For 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE), d falls sharply from 78.1 A at 10 degrees C to 62.5 A at 90 degrees C. When used in conjunction with the volume fractions of the constituents, d can be used to determine the dimensions within the lipid and water regions. These data showed that a reduction in the radius of the HII-phase water cylinders Rw accounted for most of the reduction in d. From geometrical relationships between the dimensions in the HII phase, it was shown that both d and Rw are sensitive functions of the thickness of the lipid monolayer dHII. The characteristic shape of d(T) could be parameterized with the small temperature dependence of dHII along with the ratio v/a, which is the ratio of the specific volume to the area per lipid molecule at the polar interface. The ratio v/a was found to be independent of temperature for the fully hydrated HII system. Additional measurements made with a mixture of DOPE and 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC), mole ratio 5.07:1, produced a similar parameterization of d(T). The larger basis vector lengths for this mixture compared to those for DOPE can be attributed to a smaller ratio of v/a, which was also found to be temperature independent for this mixture. The smaller value of v/a is due to the larger effective headgroup area of DOPC.(ABSTRACT TRUNCATED AT 250 WORDS)